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1. INTRODUCTION 
1.1 Motivation and statements of problems. 
Nowadays, Malaysia had consumed 24 635 thousand ton of oil equivalent (ktoe) of petroleum 
products in 2012 which the large consume is petrol, 36.2% from total consumption and followed 
by diesel, 35.6%. In January 2012, Malaysia had produced 584.8 thousand barrels per day, total 
export of crude oil in 2011 had be dropped since 1990, which was 21 902 ktoe in 1990 to 1 994 
ktoe in 2012 and total import of crude oil in Malaysia had increase from 6 031 ktoe in 1990 to 
12 725 ktoe in 2012 (Suruhanjaya Tenaga, 2012). This show that crude oil in Malaysia had 
declined since 1990 and not possible Malaysia will become total importer of crude oil in the 
future. Figure 1.1 shows the net export of crude oil in Malaysia. 
 
Figure 1.1: Net export of crude oil in Malaysia 
Source: Suruhanjaya Tenaga 
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In recent year, the world petroleum reserves had be declined and the same happened in 
Malaysia. The world start to find alternative fuel to reduce dependant on the petroleum derived 
products. The most common study to replace fossil fuels is ethanol derived from plant or waste 
of agriculture (Kevin, 2006). The ethanol production research had been developed as alternative 
to petroleum derived products (Prasad, 2007). Ethanol is an alcohol-based fuel produced by 
fermentation and distillation process by using biomass or plant as raw material (Fuel economy, 
2013). Ethanol have a potential to become an alternative fuel in the future and can reduce the 
dependence on fossil fuel. 
 
The world had utilize the bioethanol production as strategy as vehicle fuel to replace gasoline 
and reduced the release of carbon and improve the energy feedstock by finding new alternative 
(Kocoloski et al, 2011). However, the feedstock bioethanol should be from uneatable part of 
food crops or waste of food in order to prevent food crisis in the future (Sakai et al, 2007). Many 
organization have started to find new energy strategies and many renewable energy can be 
utilized. One of new energy to be utilized is biomass from cellulose and it was given high 
priority than other source of energy and it can be directly utilized for production of various 
alternative transportation fuel especially ethanol (Dwivedi et al, 2009). 
 
Bioethanol also known as biofuel and is an alcohol produced by fermentation with 
microorganism and use biomass such as corn, potatoes, wheat and other food waste as sugar 
source for microorganism. While biodiesel is an oil from plants and has been used in mixture 
of fossil fuel such as diesel in automobiles and industrial equipment to reduce fully dependent 
on fossil fuel (Demates, 2013). In 2013, Argentina was leading the most exporters of biodiesel 
from soy with increasing the exports to U.S. This shows that the world started to focus on 
biofuel as an alternative energy sources. 
 
In Malaysia, bioethanol research had started is in 1980s and started to commercial to use 
bioethanol as fuel in 2011 under programme B5 which a blend 5% biodiesel derivation with 
95% of fossil fuel and had cover it in central region of peninsular (Choong, 2012). The 
government had decided to move beyond 5 % of blends in the future but still not effective 
because the price of crude palm oil need to be stabilized through the increasing of biodiesel 
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demand (Kotrba & Ron, 2013). From this situation, we need to do finding other plant that have 
potential to produce ethanol and to reduce dependent fully on palm oil in biodiesel production. 
 
Bioethanol have potential to replace fossil fuel because it is a renewable source and more 
environmental than fossil fuels. Bioethanol produced by fermentation process with sugar from 
the plant dried can be used as fuel and it has low carbon dioxide producing and can be a 
domestic renewable energy sources in the future (Cervero et al, 2010). Bioethanol derived from 
the plant have issue to disturb the food chain and hunger crisis if plants or vegetable used as 
feedstock to produce ethanol. In Malaysia, the waste of agriculture  such as banana, yum and 
others have potential to be one of feedstock to bioethanol and this waste do not effect food chain 
because it is a waste used as  energy source. (Abdullah, 2011). 
 
In United States, corn is one of main feedstock for producing ethanol since many years but there 
was an argument to use food as energy and had led to find another non-food sources (Limayem 
& Ricke, 2012). In Malaysia, palm oil is used as primary feedstock in producing bioethanol and 
use bioethanol derivation to become biodiesel. The problem use palm oil as feedstock 
bioethanol production is to stabilize the price of crude oil. (Kotrba & Ron, 2013). So, 
lignocellulosic biomass like Moringa oleifera, jatropa and neem was utilized to produce ethanol 
and become a new source in ethanol production (Cheng & Sun, 2002). 
 
Lignocellulosic is a complex matrix, contain a high polysaccharides, proteins and it is also  a 
major essential in most plant in the earth and it consists of 3 major parts which are cellulose, 
hemicellulose and lignin that contains sugar in the plants (salman & zafar, 2013). The 
lignocellulosic need to break to release the sugar from the plant cells, then the sugar extracted 
will be used in fermentation process to produce ethanol. The fermentation process contains 
microorganisms will convert xylose to ethanol (Lee J. , 1997). The study on lignocellulosic 
biomass is quiet growing year by year to find the best way to produce ethanol because producing 
ethanol from lignocellulosic biomass needs high capital cost. 
 
